Signal transduction by neutrophil immunoglobulin G Fc receptors. Dissociation of intracytoplasmic calcium concentration rise from inositol 1,4,5-trisphosphate.
The signal transduction mechanisms involved in the regulation of phagocytosis are largely unknown. We have recently shown that in neutrophils, when IgG-mediated phagocytosis is stimulated by formyl-methionyl-leucyl-phenyl-alanine (fMLP), the enhanced ingestion is dependent on the increase in [Ca2+]i which results from ligation of Fc receptors by the IgG-coated target (Rosales, C., and Brown, E. (1991) J. Immunol. 146, 3937-3944). Now, we have studied the mechanism by which this rise in [Ca2+]i occurs. Aggregated IgG, the monoclonal antibody 3G8 (which recognizes Fc receptor type III), and insoluble immune complexes caused an increase in [Ca2+]i. The rise in [Ca2+]i induced by Fc receptor ligation was resistant to pertussis toxin. In contrast, fMLP induced a rise in [Ca2+]i which was inhibited by pertussis toxin. fMLP-induced [Ca2+]i was accompanied by an accumulation of inositol 1,4,5-trisphosphate (IP3) which peaked by 15 s, and which was also abolished by pertussis toxin. IP3 accumulation after aggregated IgG, 3G8, or insoluble immune complexes was much less than after fMLP. Unlike [Ca2+]i rise induced by Fc receptor ligation, this small increase in IP3 was inhibited by pertussis toxin. These data demonstrated that the [Ca2+]i increase induced by Fc receptor ligation is not mediated by IP3. Immediate pretreatment of human polymorphonuclear neutrophils with optimal doses of fMLP also reduced subsequent increase in [Ca2+]i rise from thapsigargin, a sesquiterpene lactone tumor promoter that releases intracellular Ca2+ from IP3-sensitive stores without IP3 turnover. Similarly, to its effects on thapsigargin, fMLP inhibited the [Ca2+]i rise upon subsequent immune complex binding. Pretreatment of cells with immune complexes also prevented subsequent [Ca2+]i rise from thapsigargin and fMLP. These data demonstrate that IgG Fc receptor ligation and fMLP activation of human polymorphonuclear neutrophils use distinct signal transduction mechanisms to release Ca2+ from the same thapsigargin-sensitive intracellular pool. In contrast to fMLP, signal transduction for increased [Ca2+]i after Fc receptor stimulation does not involve a pertussis toxin-sensitive G protein, and is independent of IP3.